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have been i m p l i c a t e d a s e t i o l o g i c a l f a c t o r s among o t h e r s i n o s t e o p e n i a of p r e m a t u r i t y . I t i s n o t p o s s i b l e t o s u p p l y t h e amount of
Ca & P normally a c q u i r e d t r a n s p l a c e n t a l l y i n a TPN s o l u t i o n w i t h o u t forming calcium phosphate p r e c i p i t a t e . To a v o i d t h i s , we used s p l i t b o t t l e t e c h n i q u e .
One b o t t l e of TPN s o l u t i o n c o n t a i n s o n l y Ca 160 mEq/L) and t h e o t h e r o n l y P ( 2 6 . 4 mM/L). Each b o t t l e i s i n f u s e d s i m u l t a n e o u s l y a t d i f f e r e n t s i t e o r a l t e r n a t e l y .
We compared t h e outcome i n terms of bone m i n e r a l i z a t i o n of s i n g l e v s s p l i t b o t t l e TPN a t 8 weeks o f age. S i n g l e b o t t l e TPN s o l u t i o n (Ca 10 mEq/L P 1 3 mM/L) was used i n p r e v i o u s y e a r s P t x-ray Alk P TPN Year m i n e r a l i z a t i o n and f r a c t u r e s were more common and a l k a l i n e phosphatase l e v e l s were s i g n i f i c a n t l y h i g h e r i n i n f a n t s w i t h s i n g l e b o t t l e group compared t o s p l i t b o t t l e group. There was no d i f f e r e n c e i n BW, d u r a t i o n of NPO, TPN, IMV, 02 t h e r a p y , dose of furosemide and number of BPD i n two groups. I t i s o u r i m p r e s s i o n t h a t s p l i t b o t t l e method of TPN might have c o n t r i b u t e d t o r e d u c e t h e s e v e r i t y of o s t e o p e n i a . W e s e p a r a t e d g l y c o s y l a t e d and non-glycosylated p r o t e i n s by a n a f f i n i t y column method (Glyc-Affin", I s o l a b ) and determined l e v e l s o f albumin (calorimetrically) and t r a n s f e r r i n ( r a d i a l immunodiffusion). Serum was c o l l e c t e d from c h i l d r e n w i t h type I d i a b e t e s b e f o r e and 1 0 days a f t e r a t t e n d i n g a camp s e s s i o n i n which blood g l u c o s e l e v e l s were c a r e f u l l y c o n t r o l l e d . Gly-hgb i n t h e s e s u b j e c t s ranged from 4 . 6 t o 14.6% (mean + SP1= 8 . 1 + 0 . 2 % ) . Mean pre-camp g l y -a l b i n 73 s u b j e c t s was 1 6 . 4 + 0 . 6 % (SEM), which was e l e v a t e d compared t o t h e mean of l e v e l s i n 20 n o n -d i a b e t i c c o n t r o l s u b j e c t s ( 8 . 7 + 0 . 3 % SEM), and c o r r e l a t e d w e l l with l e v e l s of gly-hgb ( r = 0 . 7 1 ) . A f t e r 1 0 days mean g l y -a l b f e l l t o 1 4 . 6 + 0 . 5% (SEN) ( p < 0 . 0 0 0 0 1 ) , n e a r t h e p r e d i c t e d postcamp v a l u e o f 13.4% i f c o n t r o l had been i d e a l f o r t h e 10 d a y s . I n i t i a l l e v e l s of g l y -t r a n s i n 4 4 of t h e s e s u b j e c t s ranged from 4 . 5 % t o 2 2 . 3 % (mean + SEM=11.4 +-0 . 6 % ) , and was h i g h e r t h a n t h e mean of 3 . 8 + 0 . 3 % (SEM) i n 20 n o n -d i a b e t i c c o n t r o l s . Mean p o s tcamp g l y -t r a n s f e l l t o 8 . 2 + 0 . 3 % (SEM) ( p < 0 . 0 0 0 0 1 ) , n e a r t h e ~r e d i c t e d post-camp mean of 7 0 + 0 . 4 % . Both g l y -a l b and g l yt r a n s appear t o be r e l i a b l e markers of s h o r t term glycemic c o n t r o l ; g l y -t r a n s ( h a l f -l i f e 8 days) was more s e n s i t i v e over t h i s 10-day p e r i o d t h a n g l y -a l b . F i f t e e n p a t i e n t s w i t h documented growth hormone d e f i c i e n c y t r e a t e d f o r 1-5 y e a r s w i t h 0 . 1 u n i t s / k g growth hormone IM t h r e e t i m e s each week were s t u d i e d w i t h r e s p e c t t o l i p i d and carbohyd r a t e metabolism.
GLYCOSYLATED ALBUMIN (GLY-ALB) AND GLYCOSYLATED TRANSFERRIN (GLY-TRANS) AS SHORT-TERM MARKERS OF

GLUCOSE, INSULIN AND LIPID STUDIES FOLLOWING CHRONIC
L i p i d l e v e l s d i d n o t v a r y s i g n i f i c a n t l y p r e and p o s t t r e a t m e n t e x c e p t f o r two p a t i e n t s w i t h f a m i l i a l hyperl i p i d e m i a who showed improvement i n b o t h l i p i d l e v e l s and g l u c o s e t o l e r a n c e .
I n t h e o t h e r p a t i e n t s , d a t a confirmed a d i a b e t o g e n i c e f f e c t f o l l o w i n g c h r o n i c growth hormone a d m i n i s t r a t i o n . Peak g l u c o s e l e v e l s and peak i n s u l i n l e v e l s were s i g n i f i c a n t l y h i g h e r p o s t t h e r a p y a t t h e (0.02 l e v e l u s i n g t h e p a i r e d " t " t e s t of two c o r r e l a t e d samples. S i m i l a r l y , t h e sum o f i n s u l i n v a l u e s on 5 hour o r a l g l u c o s e t o l e r a n c e t e s t i n g s u g g e s t e d r e l a t i v e i n s u l i n resistance w i t h s i g n i f i c a n c e a t t h e L 0 . 0 2 l e v e l s f o l l o w i n g 3 , 4 , and 5 y e a r s of growth hormone t h e r a p y . One p a t i e n t showed dec r e a s e d ~n s u l i n p r o d u c t i o n following 5 y e a r s of growth hormone t h e r a p y a s s o c i a t e d w i t h d i m i n i s h e d g l u c o s e t o l e r a n c e and a peak g l u c o s e v a l u e of 230 mg% on t h e 5 hour g l u c o s e t o l e r a n c e t e s t . Thus, a l l p a t i e n t s a p p e a r t o confirm r e p o r t s o f i n c r e a s e d i n s u l i n r e s i s t a n c e and/or d i a b e t o g e n i c e f f e c t a s s o c i a t e d w i t h prolonged growth hormone t h e r a p y . ' ' Robert E. Kimura (Spon. by M. Simmons), Department of P e d i a t r i c s , U n i v e r s i t y of Utah Medical C e n t e r , S a l t Lake C i t y .
A t t h e t i m e of weaning t h e r e i s an e i g h t -f o l d i n c r e a s e i n p a lm i t a t e o x i d a t i o n t o CO, bv r a t i n t e s t i n a l m i t o c h o n d r i a . Oxidat i o n o f acetyl-CoA a l s 6 i n c r e a s e s i n d i c a t i n g t h a t t h e t r i c a r b o x yy l i c a c i d (TCA) c y c l e may be r a t e -l i m i t i n g d u r i n g the s u c k l i n g p e r i o d . An i n c r e a s e i n m i t o c h o n d r i a l ( m i t o ) [NADH]/rNADl i n h i bi t s i s o c i t r a t e dehydrogenase, a c o n t r o l enzyme i n t h e TCA c y c l e .
In t h e s u c k l i n g r a t mito rNADH]/ [NAD] i s f i v e -f o l d g r e a t e r t h a n postwean r a t i o s .
I f t h e i n c r e a s e i n rnito [NADH]/[NAO] d u r i n g t h e suck1 ing p e r i o d r e g u l a t e s TCA c y c l e a c t i v i t y , d e c r e a s i n g t h e mi t o [NAOH]/[NAD]
should i n c r e a s e TCA c y c l e a c t
i v i t y and f a t t y a c i d o x i d a t i o n . W e have determined t h a t high c o n c e n t r a t i o n s o f p o t a ssium i n h i b i t ketone o x i d a t i o n which r e s u l t s i n a d e c r e a s e i n m i t o
[NADH/NAD] by a l t e r i n g t h e e q u i l i b r i u m of 6-hydroxybutyrate dehydrogenase. U n i v e r s i t y of ~t a h ~e d i c a l ~e n t e k ; s a i t Lake C i t v . UT. dec r e a s e s f o u r f o l d a t t h e t i m e o f weaning which i s c o n s i s t e n t w i t h an i n c r e a s e i n TCA c y c l e a c t i v i t y a t t h i s time.
The o x i d a t i o n o f p a l m i t a t e and a c e t a t e by mitochond r i a o f s u c k l i n g rat small i n t e s t i n e i s a c t i v a t e d by t h e a d d i t i o n of high c o n c e n t r a t i o n s of potassium (100 mM) t o t h e m i t o c h o n d r i a l i s o l a t i o n m i x t u r e . These d a t a s u g g e s t t h a t t h e f a t t y a c i d o x i d at i v e mechanism i s p r e s e n t d u r i n g t h e s u c k l i n g p e r i o d and an i nc r e a s e d m i t o [NADH]/[NAD] d u r i n g t h i s p e r i o d d e c r e a s e s TCA c y c l e a c t i v i t y and f a t t y a c i d o x i d a t i o
W e determined t h e r a t e of o x i d a t i o n o f glutam;ne and B-hydroxy b u t y r a t e ( B H B ) , t h e p r e f e r r e d s u b s t r a t e s i n a d u l t i n t e s t i n e , i n d e v e l o p i n g r a t . BH8 o x i d a t i o n i s low d u r i n g t h e s u c k l i n g p e r i o d and i n c r e a s e s f o u r -f o l d a t the time of weaning. In c o n t r a s t g l utamine o x i d a t i o n i s high d u r i n g t h e s u c k l i n g p e r i o d and d e c r e a s e s a t the time of weaning. Acetyl-CoA, an i n t e r m e d i a t e p r o d u c t o f ketone o x i d a t i o n i s o x i d i z e d by i n t e s t i n a l mitochondria of suckl i n g r a t pups a t 1 / 8 t h e r a t e of postwean i n d i c a t i n g t h a t t r i c a rb o x y l i c a c i d (TCA) c y c l e a c t i v i t y may be r a t e -l i m i t i n g i n BHB
S i n c e g l u t a m i n e o x i d a t i o n e n t e r s t h e TCA c y c l e i n t h e form of a -k e t o g l u t a r a t e , t h e i n h i b i t i o n o f i s o c i t r a t e dehyrogenase by an i n c r e a s e i n m i t o
[NAOH]/ [NAD] would n o t a f f e c t g l u t a m i n e o x i d a t i o n . These d a t a s u g g e s t t h a t an i n c r e a s e i n mito [NADH]/[NAD] r e s u l t s i n i n h i b it i o n o f o x i d a t i o n o f s u b s t r a t e s which e n t e r t h e TCA c y c l e a t the l e v e l of acetyl-CoA and r e s u l t s i n the u t i l i z a t i o n o f g l u t a m i n e as a primary s u b s t r a t e d u r i n g t h e s u c k l i n g p e r i o d . .actose(GAL) may r e g u l a t e n e o n a t a l c a r b o h y d r a t e u t i l i z a t i o n . To d e f i n e t h e i n t r a h e p a t i c ( H E P ) r e g u l a t i o n d u r i n g e n t e r i c aliment a t i o n , newborn r a t s were f e d 0.6 g l k g of glucose(GLU) o r GAL. Blood GLU and HEP t i s s u e s were sampled a t 0 , 1 5 and 30 min and h o u r l y u n t i l 300 min (N=6 p u p s / t i m e ) . Blood GLU i n c r e a s e d i n b o t h groups b u t was lower a f t e r GAL a t 15-120 min. I n s u l i n i nc r e a s e d i n b o t h groups b u t was lower a t 30-60 min i n GAL f e d pups. HEP glycogen (GLYC) i n c r e a s e d i n GAL f e d pups a t 30 min and peaked between 120-300 min. I n GLU f e d pups, GLYC i n c r e a s e d a t 120 min and achieved a h i g h e r peak v a l u e a t 300 min ( 8 6 . 8 1 8.2 v s 5 5 . 8 t 6 . 0 !~m o l l g , p=0.01) compared t o GAL f e d pups. HEP GAL-1-P i n c r e a s e d i n b o t h groups b u t p e r s i s t e d i n t h e GAL f e d pups. Fructose-6-P was lower a t 120 and 180 min i n GAL f e d pups w h i l e f r u c t o s e Di-P was n o t a l t e r e d . Of n o t e , ATP was lower a t 30 min i n GAL f e d pups (1.58c0.06 v s 1 . 8 6 1 0 . 1 1 umol/g, p=0.02). The a c t i v e component o f GLYC s y n t h a s e i n c r e a s e d a t 60 min i n GAL f e d pups and achieved h i g h e r v a l u e s ( a t 240 min) t h a n t h e GLU f e d pups (46.8+8.2 v s 27.513.1 nglmg p r o t e i n min, p=0.01). The p e r c e n t s t a t e o f a c t i v a t i o n of s y n t h a s e was g r e a t e s t i n GAL f e d pups w h i l e t h e r e was no e f f e c t on t h e p e r c e n t a g e of a c t i v e phosphorylase. I n c o n c l u s i o n , i n newborn r a t s e n t e r i c GAL a l im e n t a t i o n r e s u l t e d i n an a t t e n u a t e d glycemic r e s p o n s e and, e a r l i e r o n s e t of GLYC s y n t h e s i s due i n p a r t t o a c t i v a t i o n o f GLYC s y n t h a s e . N e v e r t h e l e s s , GAL a l i m e n t a t i o n a l s o r e s u l t e d i n a temporary d e c l i n e o f HEP ATP and a more p e r s i s t e n t i n c r e a s e o f HEP GAL-1-P.
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